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A...EXAMPLE 
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(57) Abstract: A dielectric porcelain composition containing 100 parts by mole of BaTiOs, Xi parts by mole of MnO» X2 parts by 



^ mole of CrzOj, X3 parts by mole of Y2O3 and/or H02O3, X4 parts by mole of an oxide selected from a group consisting of BaO, CaO 
00 and SrO, and X5 parts by mole of SiOz and/or GeOz where 0.5^x,^4.5, O.OS^Xj^l.O, Xi+X2^4.55, 0.25^X3^1.5, 0.5^X4^6 
VO and 0.5^ Xj^ 6. The multilayer ceramic capacitor has a multilayer structure of a ceramic dielectric body composed of such a com- 
^ position, and an electrode composed of Ni or an Ni alloy. 

S(57)S^ft: *ieiBa)Simi*«S«B/£«3l±. BaT i 03* 1 0 0^;Ug|J. Mn0^x,^}U^. Cr^Oj^Xz^jU 
O ffl^- Y203ftJ:t//*fcl±Ho203* X3^^USP. BaO, CaO. S r O^n b?S4S¥<^ y S*?* *l^)K<b1^)$ 
fS ;UgB. S \ Oin^lSy^fz\tGe02^ xs'^)l&f^^s 0.5<x,^4.5. 0.05<X2<1.0. xi+X2<4.55. 
^ 0.25<X3<1.5. 0.5^X4<6. tecfei;o.5<X5<6 * SfcTo ^agMOSJi^-b 7 S »y ^7 3 >t Z 



wo 2005/016845 Al lilllliiliiillliiliiiiilinill^ 



Nl, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG. SK, SL, SY, 1 J, TM, TO, TR, IT, lY, UA, UG, US, 
UZ, VC, VN. YU, ZA, ZM, ZW. 

(84) ji^srs^<z»j?i^Ky. ±Ta)aa<7)i£a«s3t)<^ 

ARIPO (BW, GH, GM, KE, T^, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM. ZW), 7 *>T (AM, AZ. BY, 
KG, KZ, MD, RU, TJ, TM), 3 — □ *V (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, H, FR, GB, GR, HU, IE, 
rr, LU, MC, NL. PL, PT, RO, SE. SI, SK. TR), OAPI (BF, 



B J, CF, CG. CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN. 
I'D, TG). 



wo 2005/016845 PCT/JP2004/011550 

1 !AR20flec'(IFCT/?TO 13 FEB 2006 

m m m 

[0001] ;^BP^fi. ='yv'y^(DmmmmtLxm^'r^^t(Dx^^mmi^m^m}^^ 

3 

[0003] z(Dx^fmm^±y^y^^yv'y^(^M^i^is^^xit. m^it. > Baxio^^ 

m^-^h^i^v-y^y-hmmi^mi-t^o ^(DXo\^LxmM^-y^H'^^m\^^\i 
xoKmmvfc^mx\ /e^-tSo m^. ^(Dmmi^%:m^(Dm!^Mmi^xmj^Lx 
Lx±7^y^mn.i^M7!}m^^ti. ^mm^-^h^(D^mnmm^vxp^^m 

[0004] BaTio mmmmm^±^^(Dmi^i:m:ixmwim^Lxmmm'\^y^yi^=^y 

3 
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it/Ni-^^^, p^wmW(mt\.xm\^^^^t(om^t,mt>hfix^fio vt^x^f^t^ 
mt. i^%^f^Em.m^'^t^^m%x(Dnum.^x\tm\\L^f\^x\.~^\\ mm 

n-t^t, BaTio mm^mf^ma. m7t^tixTi(Dmm:dH^^h3imrL. 

3 

-e«xmsr^^Ti-5i> BaTio w^^um^\z.^\^xwm'mLiimm^. 

3 

[0007] rcDfcfo. 3l7U#ia^-e(Dj^^(Ci3V ^Tt>^6^©^0{ST^0^4t6^feMb<^{i^^^ 
V ^W®7C^4^7)BaTiO m?^^m^i^tUT. BaO/TiO^(^^/Vtt:;5Si J;i9;^^<^n 

[0008] ^^x}^^>^m\'c(rmm\z.xy). nFi-^\c 

m^%'m^n<\^xmm%.^'^-tt\^')n'^ii'^^^ 
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[0009] :L<DXo^mm:^sxx:^mm^(o\^±it. MaiTci^oBaTio ^m^m^mizMv 

3 

[0010] LMlib^b. mM<DBanO ^^^m^tlJ-*5V^TIt. ^5>^.?W3l7C'l4iSrflif^L 

3 

[0011] #fF:i:i^l:#M0S61-3617O^<2;j$B 
«l#W:iCS^2 : #M ¥6-5460^^^ 
O^nXm^ : #M¥6-342735-^^fB 
#rF3tt^4 : J|#W¥8-124785-^^# 
#FF:Scm5:#W¥9-171937-^^# 

[0012] ^(DXo^j:m^<DTx^^m^ntch<DXh^x. MTt^mui^x^^ 

mw-mmmi^. '^mmf^mmmmmmwmm^tLx^ v ^btirv ^^^/im 
[0013] ^mm(Dmi(Dmm^x^tmMwmm%mmt)m^^ri^o 

^#Jfi. BaTiO ^100^/Vg|5> MnO^x ^/WfP. Cr O Y O 

3 1 2 3 2 2 3 

*fcf:iHo O ^-a-f+x ^/V^. BaO. CaO, SrOf)^hti:?>^Xm^^n^^i\:^^ 

2 3 3 

-a-ftx ^/Hf|J> SiO *5j;tJ«/*^«GeO ^-g^H-x ^/V|fp-^^. 0.5^x ^4.5. 0. 

4 2 2 5 1 
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05^x ^1.0. X +x ^4.55. 0.25^x ^1.5. 0.5^x ^6. 4aJ;t>U5^x ^6^ 

2 1 2 3 4 5 

[0014] :^mm<Dmi(omm(Dmmi^m-^m^m\t. mv<it. hj-v o^o.oi-i.o 

2 5 

1 O ^XV^/t.fcitB O ^^tf0.2-1.0^/Wg|3'^t?c 

2 3 2 3 

[0016] :^mm(Dm3(Dmmi^i.^tm'f-^Mjimm^n6o ^(om^Mit. ^^mmom 
[0017] :^^m^hit. ±j&<DWkm^ms^-r^<. Bano^^mmmms.f^mmu ^ 

3 

$tlTv^^;6^ m^tctt, ^(Dh(Dmm&f^mt.fz.itzti^m^^xi'^m^ri^M^ 
^ffp) ^rfmhxs^^^nmLx^fmtiif. ^(D^mitmmx^fj:\^ \ 

[0018] ^rT\ jl7C#fflMtCT!^fi5c?fiSl350'C]^;lT-Ciif^^<gj^^;iS pr|g-t?fe'9. IkHz 

\c^ti^'timimn^u t^^^mmm^u nwMm^^^t(Dxts^ 



wo 200S/016845 



5 



PCT/JP2004/011550 



t^^z'^-rw Li o^B o fim^mm^mw-r^t. m}^^mm&<v%6 

2 2 3 

[0020] z(DXo^m^7b>h^\^ti(Dn. mM7c^^\^±^'^^ @ mvMno^mmL^(D 

2 3 
2 3 

2 3 

[0021] ^ZX\ BaTiO iCMnO*3j;t>*Cr O ^t'^-^-^tzh(D^&MS.f^tU 

3 2 3 

2 3 2 3 

l^U.^^^y^^^:Lh(OX^^m^^n^^lt\.fzm^. AOCAftSa, Ca. tit 

\t.Sr)bmzMO (M{^Si*fc(lGe)^»-r5<7)75S$^^LV^r<^;55^i^|Jo/•Co BaO. C 

2 

aO. *5j:t;«SrO(^)V^-f ti;0^1@^fcfl2ffil^±i. SiO *Jj:t/GeO (D^^-ftL^^lS 

2 2 

[0023] Mf-, V o ^'j^m.'^^^^^t. mmm-^trnv^fdo. m^\^^fi^^yu-do-r 

2 5 
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3 2 3 

[0024] z(Dx^'izLxmhtitc. mB^iriifi^i^^K. MWLmnj£t^m<. mm0^t^& 

x±mLfcm^mir^^mM^^!^^^tz(Dxh^o 

[0026] miMmm±y^yi;^='>y'y-^(Dmmmxh^o 

[0027] m2mMmi-2i(DmmM±y^^y^='yTy'fKidnmmi^m^m}&i-mm 

3 

[0028] m2]mMm22-33^xmmmi-8<DmM^-^y^^y^^yy'y'^i^^i-f^pM 
[0029] m4]mMmi-2i(DmmM±y^y^='yTy'*)-\c^^^xmMvfz.i^mM^(Dm^ 

[0030] [|a5]|IM^J22-334^j:l;l:bl$?^!ll-8(D^IjiM^r75:y^5':^^T'>'i^^-ov^T^^ 

iitt. ^mmcommp^mmmmt^hm. ^(D-m^^\^^mmi2m:i^t^zif\-^ 
•r^xoicnnhtix^^^o mM(D-m(D\H^mmi2it-:)f(D{>\-nmmi3fm% 
m^mmu ^m-m<Dp^^mmi2itm:^(oir\^^mmi3tm^mmmi^x\^^^ 
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[0032] ^mmommi^m^mj^mt. SaTiO . MnO. JJiU^Cr O ^^^i-^o t.tc. 

3 2 3 

Y O :fcJ;t;?/*fc«Ho O t-^WI-^c ^tc. BaO. CaO. STOf)^hfj:^mxm^ 

2 3 2 3 

^tlS^^lii^ti'^^-rSo SiO *3j;tJ«/*fc:«GeO ht^i-^o 

2 2 

[0033] Mno«, :mni^mms.i^<^(omm7c^^\^±^^t^fci^ (ip*, , mtc^b 

$ixSo BaTiO lOO^/VgRt-^^-t-SMnOO-^^lr^x ^/V^tir^t. 0.5^x ^ 

3 11 

1 

[0034] Cr O (i, iiijt3S7n'l4^lR]±$ii:6fcJ6. MnO<t(7)*#Ti-*5V^-C#m^ft 

2 3 

?l^lS#^4$r/J^$<-rSfc^?)(c^^$tl5o BaTiO \oo^;vm^1^ir^CT O (D^ 

3 2 3 

^ft^x ^;VUt'r^t. O.OS^x ^1.0(75|5HT'Cr O «^^$tLTV^^o x t^O.O 

2 2 2 3 2 

2 

[0035] tit. MnO*3J;t;?Cr O (^'^ff-'^^l:;6Sii^X'fo5t, 

2 3 

1 2 

[0036] Y O *D=tt>V*fc{j;Ho O IRjjPjI^^lr^ff-rfciS^fC-^W^t^^o BaTiO 1 

2 3 2 3 3 

OO^^vm^n-f^y O *3j;t>*Ho O O^ti-^^ftSrx ^/V^i-rSi> 0.25 ^x 

2 3 2 3 3 3 

3 

3 

[0037] BaO. CaO, SrOii^hfU^mi^mU^MmYm (AO) SiOi6^XJ^GeOf}^h 

2 

^\'m-t^t\'^om.^^n(o*^mtmhMo BaTio lOQ^/i^m^n-r^Aoco^ 

3 

fh-^W*^^x ^/va5<t1-St> 0.5^x ^6.0(7)|5HT'AO«-^^$tl-CV>-5o BaTi 
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O lOO^/vniZ-M-r^MO (O^ff-^Wi^x ^/WgP^i-6t. 0.5^x ^6.0015 

3 2 5 5 

2 4 5 

4 5 

[0038] :^mM(Dm'mi^mmmi^mms vp^^-t^^'tx-hx\^\ ^pn. mmmm^ 
^-mma-ttzibK^^^^ti^o v o ■^^^^^^ti^m'^. BaTio loo^/um^M 

2 5 3 

i-5V O (D-^ft-^^ASTx ^/U-lFBt-fS^r, V O -^WI5ffl«0.01^x ^1.0T*fe6 

2 5 6 2 5 6 

6 2 5 

6 

[0039] :^mm(DmMi^mmmmm. ai o *3j;t;«/^fc«B o ^-^^^-tir-ctj.kv^ 

2 3 2 3 

, Ai o ^^xj^/^tcitB o mnw-mms.^^om'f^i^^-t^-B^i^&^'^i^ 

2 3 2 3 

^T^ii-. l^^^^m^t^-rS/ci^tC-^W^tlSo AI O idXXI/t.tc\tB O 

2 3 2 3 

W-tS^^, BaTiO 100^/HfP{C^-tSAl O joit^/^fcttB O (D-g-fi-^^* 

3 2 3 2 3 

^x ^/^fPt-T'Si!. 0.2^x ^IM^mXAl O ioXXJ^/ttzftB O f^-a-^^tl 

7 7 2 3 2 3 

-So x t^Q.d^mXh^t. AI O *5=tD^/:^fc:{iB O ^ZX^^W:t>^':>^'iatmhi^l 

7 2 3 2 3 

7 

[0040] il7C#laM^^V^tig:^^#ffl^TC0^^lJ;t^^l35 

[0041] *^0^cOfim^^M^#5t::*3V^Tti> |ry;t{^, fim^^lkHz(C-C3000a± 
^t> ^mS. (5V/ /z m) TW^Hjg^lKCRlS) ^2000 Q 'FP^±tU WfiS^ 
mffi^lr70V/ fjL mSX±tU 3V/ m(73E?5fgPn^P{v:J;6ff^m^l:(^{£T^tr30% 

[0042] rtv^itif-, :^mmmn.i¥m^m^m^^^i:. ^«^^:m^^#^4^^:o^^•c 
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[0043] ^tih(D^m\t. Nmumm^(o'i}t^(Dmni^Bms.}^!^x-itnh^^j:^^<>f:^ 

[0044] ^jiMi?7^>;/^5'=IV■ry•^MOOM5t^C*3^^T«, mk.\^. *-f . ±^^T*fc6Ba 
TiO OB^t, Mn, Cr, Y, Ho, Vfl^(Dm\:.^t^s 'Bi%(DU^tf^^^0^m% 

3 

[0045] AO (BaO, CaO, SrO) , MO (SiO , GeO ) , Al O , B O tj:t\ ^fbti:^ 

2 2 2 2 3 2 3 

o 

[0046] mz.. ±m(Dummnm^. :^ym^. -^-myuy^^s -^mm. mm. 'Amm 

). 4B<fct;<. m'^(Dmitmmni^ixj^mux<Dnmitmm%:n% i35o°c^ 
[0047] m^. mmw<Dm'^m\K. ^um^^<Dmm'i%^'^xh^-n(D^nn,mi3 



wo 200S/01684S 
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[0048] mMM±y^y^='>'fy'\}-(Di^m 

3 

<5o m2^XX/m3<Dm\^id^^Xit. BaTiO lOO^/^m^M't^^Mit'^om)^^ 

3 

[0049] ^W!ll-^33fc^ctWbWn--8cD3>'TVi^^^^^<7)'^«^CjoV^T^i. . 

3 2 3 

2 5 2 3 2 3 

[0050] iiJlSK]^J<Dati^#6f^fe(7)Ba, Ca, Sr(c:ioV^T^:<JP^tl5tj<^<7)^^:^,t, 

2 2 3 2 3 2 

3 

[0051] ^LT. :itbe)(^2«^(7)miki^)|55^*^m^M^'t?IB^-r5:i.!:(::<):'9, J^ijsf)!!^*^ 

[0052] )^5^i^.5|SflOOOg{C^b, WM^J^^j:t/5>fc^iJ^'^tpWv^>"^^/-^^^ 

^J^700gAP;t, :^^-/l^^/l^%:m^X2mm'^mm-t^^tKX^. ^200cps(7)*A 

mm ^^^-v 1 . 5 m) ^i^^Lfzo :i(DXo {:iLx^unmmy<^-y^mm 



wo 200S/01684S 



11 



PCT/JP2004/011550 



50) U MB^LfCo 

[0054] m^. :L(Dmmi^^m^-^^^i^mmLx^v-y^'y^^mco r<Dm. ^'j-y 

xiioo-i35Q°cKX4mmmm'r^^tKX'o. mi^^Mmi^i^m)^n^tzo ^ 
m^fti^mxn.^^v-yiy-V'^(DmmmmmuLxmnwmf)mjj^^ri, 
^mn^-^h^(DNmmm'i^i'X\H^n.mi!)^i^f^^Mo i^tc. mi^um^^ 

max ^^v-y'^^y:f(otm-m^(Dum^-^^^x. mf^um^^^xm^t. 

[0055] «M^^/dillg«®i*:}-OV>T, mmUc^m:fS^'¥X1000°C\^X3 

[0056] m^. mhtifcm'^mmi^<Dm^^m%:mmLfz.'^. cumtt^mm-<-:^h^ 

1.2juniT*feo/c:o 

^WJl-33*5J:t;«H:WJl-8=fyx>'f-(^^^{^:ov^T. mnm. ^«tl^( 
tan 6 ) . CR^, WmmnB. ff^mSitDM^^tt, DC-Bias#'l4. *5«tt;«IRSP 

[0057] fim^*5j;0^ffiti^(tan 6 ) ^cov^■r«. 2o'cjc:jott5#m^i:<b. nmm^ 

mn.W(Dn-^t^h. lV:}oiT>*1.0kHzC0^#-Clit^*fcfCo 
[0058] CR^(COVN-r«, 2^°C\^Xm%W<Dm-^l n mhfdObV^WM\.fzt^(D, 
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[0059] iMa«ffi{-ov >T«> :^y'fy^Km\ii-^nB^mmm^±^^^. nmt^ 

[0060] ^mMm(DU.m.\^^mz.^\'^X\%. EIA^*&<7)X7RJitti*3j:t5jIS^^COBil#'|4 

fiy^mjE^iviu -bb-i2b''c(Dummm<D^mkz.xmnMm:m'^u m 

[0061] DC-Bias#'l4{::oV^T{i. 6VcDDC«iI<b, lVrms*5j;tj^l.0kHz(DACl;ffi<!:^ 
Sl:Rli]PLyj:<t#©#m^»^iJ>£L. lVrms*5j;0^1.0kHz(7)ACli/£Pn:*3PB#O 
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